Increased expression of hepatic organic cation transporter 1 and hepatic distribution of metformin in high-fat diet-induced obese mice.
Although the effect of obesity on drug disposition remains an important issue for clinicians, little is known about the effects of obesity on organic cation transporter 1 (OCT1) expression and activity. Here, we show that hepatic OCT1 expression was higher in mice fed a high-fat (HF) diet for 19 weeks compared with mice fed a control diet. Since HF diet-induced obese mice exhibited elevation of plasma proinflammatory cytokines, leptin, and insulin levels, we evaluated the effect of leptin, insulin, and tumor necrosis factor-alpha (TNF-alpha) on OCT1 mRNA expression in HepG2 cells. Both leptin and insulin significantly increased OCT1 mRNA expression in HepG2 cells, but TNF-alpha did not. This finding was consistent with in vivo results. Using the OCT1 substrate metformin, we further measured the extent of hepatic uptake of metformin in obese and lean mice using the ratio of hepatic concentration to plasma concentration of metformin at 1 h after administration. The hepatic uptake of metformin was significantly higher in mice fed a HF diet compared with lean mice. In conclusion, our results suggest, at least in part, that obesity might have an effect on the absorption or distribution pharmacokinetics of metformin through an increase in hepatic OCT1 expression.